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Background: The continued increase in hospital admissions is a significant and complex issue facing health
services. There is little research exploring patient perspectives or examining individual admissions among patients
with frequent admissions for chronic ambulatory care sensitive (ACS) conditions. This paper aims to describe
characteristics of older, rural patients frequently admitted with ACS conditions and identify factors associated with
their admissions from the patient perspective.
Methods: Patients aged 65+ resident in North Coast NSW with three or more admissions for selected ACS chronic
conditions within a 12 month period, were invited to participate in a postal survey and follow up telephone call.
Survey and telephone data were linked to admission and health service program data. Descriptive statistics were
generated for survey respondents; logistic regression models developed to compare characteristics of patients with
3 or with 4+ admissions; and comparisons made between survey respondents and non-respondents.
Results: Survey respondents (n=102) had a mean age of 77.1 years (range 66–95 years), and a mean of 4.1
admissions within 12 months; 49% had at least three chronic conditions; the majority had low socioeconomic
status; one in five (22%) reported some difficulty affording their medication; and 35% lived alone. The majority
reported psychological distress with 31% having moderate or severe psychological distress. While all had a GP, only
38% reported having a written GP care plan. 22% of those who needed regular help with daily tasks did not have a
close friend or relative who regularly cared for them. Factors independently associated with more frequent (n=4+)
relative to less frequent (n=3) admissions included having congestive heart failure (p=0.003), higher social isolation
scores (p=0.040) and higher Charlson Comorbidity Index scores (p=0.049). Most respondents (61%) felt there was
nothing that could have avoided their most recent admission, although some potential avoidability of admission
was described around medication and health behaviours. Respondents were younger and less sick than
non-respondents.
Conclusions: This study provides a detailed description of older patients with multiple chronic conditions and a
history of frequent admission in rural Australia. Our results suggest that programs targeting medication use, health
behaviours and social isolation may help reduce multiple hospital admissions for chronic disease.
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The continued increase in hospital admission is a signifi-
cant and complex issue facing health services in Australia
and internationally [1,2]. Frequent hospital admissions
that are potentially avoidable stretch health services and
budgets as well as patients and their carers/family [3]. Re-
search exploring characteristics of patients with a history
of frequent admission has identified healthcare utilisation
patterns, individual characteristics and environmental fac-
tors as risk factors [2,4–7].
Prior hospital admission is a predictor of readmission
and frequent admission [2,8,9]. Frequent admission
is associated with older age, being male, having high
levels of comorbidity and disease severity, depression,
anxiety or psychosis [6,7,10,11]. Environmentally, lack of
social support [6,10] and socio-economic deprivation
[10,12,13] have been shown to impact on admission pat-
terns, but little is known about how these factors influence
admission patterns in rural areas.
Ambulatory Care Sensitive (ACS) chronic conditions
are conditions such as diabetes, congestive heart failure
(CHF), and chronic obstructive pulmonary disease
(COPD) which respond well to care in primary health-
care settings and for which hospital admission may be
avoided with quality primary care [14]. Frequent hospital
admissions are associated with chronic ACS conditions
[2]. Older patients with chronic conditions make the
greatest contribution to ACS admissions [14–17].
Hospital admission for ACS conditions is particularly
burdensome in rural and remote Australia [14,18–20].
In the North Coast of NSW the rate of admission for
ACS conditions from 2001–6 was higher than the NSW
rate [21]. The 2006–7 rate of admission for ACS chronic
conditions (excluding diabetes) in very remote regions of
New South Wales (NSW) was almost double that in
major NSW cities [22]. Previous research on ACS
admissions has primarily explored urban populations,
with little attention to potential differences for rural
patients [2,4,6].
Australian research on avoidable admission has gene-
rally used ACS conditions as a proxy for avoidability,
and has relied on analysis of routinely available hospital
admissions data. Classifying a hospital admission for an
ACS condition as ‘potentially avoidable’ does not imply
that the individual admission is actually avoidable. Ra-
ther, it is a population measure based on specific admis-
sion diagnoses [23]. Further, the timescale of any notion
of “avoidability” inherent in an ACS admission is un-
clear, i.e. was the admission avoidable with primary
healthcare intervention on the day/month/year or decades
before the admission? Therefore the use of ACS admis-
sions as a proxy for avoidable admissions for planning
interventions focused on individuals, presents difficulties.
The proportion of ACS admissions that might actually beavoidable remains unknown and little research has
explored the avoidability of specific admissions or the
antecedents to admission from the perspective of patients
[17,24,25].
The NSW Health Connecting Care Program launched
in 2010 aimed to improve chronic disease management
amongst patients with frequent hospital admissions for
selected chronic conditions by improving coordination
of their care. Patients eligible for inclusion in the North
Coast Connecting Care Program were older patients
resident in rural North Coast NSW with 3 or more hos-
pital admissions for ACS chronic condition within a 12
month period.
Our study addressed gaps in current knowledge by in-
vestigating this rural patient group, and aiming to: report
findings of a cross-sectional survey of this group of
patients (describing their demographic, health, manage-
ment of their condition and social characteristics, and
exploring the avoidability of individual admissions, from
the patient perspective); and determining factors asso-
ciated with patients who are frequently admitted
(3 admissions in 12 months) compared with those who
are very frequently admitted (4+ admissions in 12
months). In addition, we explored whether survey
respondents were representative of patients targeted by
the Connecting Care Program, by linking patient survey
data to hospitalisation and Connecting Care Program
data to compare characteristics of the patient group as a
whole with the subset of patients who participated in the
survey. The results of our study will inform the design
of interventions to better manage patients with frequent
admissions for chronic disease and potentially reduce
hospital admissions within this patient group. Our study
obtained ethical approval from the North Coast Area
Health Service Human Research Ethics Committee.
Methods
Our survey targeted patients eligible for inclusion in the
North Coast Connecting Care Program, i.e. residents of
North Coast NSW with three or more unplanned hos-
pital admissions for selected ACS chronic conditions in
any 12 month period from July 2008 to December 2009.
The full eligibility criteria are summarised in Table 1.
The North Coast of NSW is a 500 kilometre-long
coastal strip along the NSW north coast, and shares a
state border with Queensland. The population is around
half a million, and is mostly concentrated in regional cities
and towns with the remaining population scattered across
the rural hinterland.
Patients were identified as being eligible for the North
Coast Connecting Care Program by NSW Health in the
first quarter of 2010. Patients were sourced from rou-
tinely collected admissions data from North Coast NSW
hospitals in the public sector. In October 2010 a letter




Usual residential address within North Coast Area
Health Service, and
Aged over 65 at admission, and
One or more diagnoses of:
• Chronic Obstructive Pulmonary Disease (COPD)
(ICD10: J41 to J44)
• Diabetes (ICD10: E10 to E15)
• Hypertension (ICD10: I10, I11.9)
• Congestive heart failure (CHF) (ICD10: I50, I11.0, J81)
• Coronary artery disease (ICD10: I20 to I25)
At least one unplanned acute admission in any 12
month period between July 2008 and Dec 2009
with one of the above five diseases as the principal
diagnosis and a total of 3 or more unplanned acute
hospital admissions in the same 12 month period
with one of the five diseases as either the principal
diagnosis or an additional diagnosis
Exclusion
characteristics
In receipt of palliative care
In a residential aged care facility
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ing patients to participate in the research was mailed to
all eligible patients, excluding those who were known to
have died (101 patients) or moved to an aged care facility
(96 patients). Patients who did not respond received a
second invitation 2–3 weeks later. Patients who granted
consent were mailed the survey questionnaire (and a
stamped addressed return envelope) and asked to return
the completed survey by post.
Patients who consented to participate in the survey
but did not return a completed questionnaire wereFigure 1 Recruitment for the Survey.mailed the survey again. Consenting patients who still
had not responded were telephoned to ask for return of
the completed questionnaire, and a number of partici-
pants were sent the questionnaire again at this point.
Figure 1 summarises recruitment for the survey.
Questionnaire
The questionnaire was informed by a number of sources:
the literature on frequent and avoidable admission, our
earlier scoping study of a group of key informants from
community based services working with this patient
group [26], and advice from the project steering com-
mittee that included clinicians, health service managers
and policy makers. The questionnaire was also designed
to complement the hospitalisation data collected for
these patients.
We used validated survey questions where possible.
Many of these items were from standard questions in
Australian Bureau of Statistics (ABS) Health Surveys and
from large Australian cohort studies e.g. the 45 and Up
Study [27], and the Australian Longitudinal Study on
Women's Health [28].
The questionnaire covered: functional health and well-
being; social network (the abbreviated form of the Duke
Social Support Index using four items on the size of
respondents’ social networks and amount of social con-
tact, with scoring from 4 [lowest network score]-12 [high-
est]), psychological distress, medication use, whether they
had a GP, care plans, disease self-management, carers and
care requirements, mobility and access, falls, and de-
mographic characteristics. A more detailed description
of these measures can be found in Additional file 1:
Appendix 1.
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We attempted to contact all survey respondents for a
follow-up phone call. This call lasted approximately 10
minutes, and addressed any gaps in the questionnaire
answers, checked any anomalies, and clarified question-
naire responses.
In addition, the following open ended questions about
patients’ most recent unplanned admission to hospital
were asked:
 What made you decide that you needed help?
 What could have helped you at that time?
 Would it have kept you out of hospital?
Data linkage and analysis
Hospital admissions data for patients in the group invited
to participate in the survey (n=512) were obtained from
NSW Health for an eighteen month period from July
2008 to December 2009. We selected only unplanned
emergency hospital admissions within 12 months of a
patient’s index admission. The index admission was
defined as the first admission within any 12 month period
from July 2008 to December 2009 in which the patient
satisfied the inclusion characteristics specified in Table 1.
The Charlson Comorbidity Index (CCI) was calculated
for each selected admission [29–31]. The CCI is an
index of the risk of mortality from comorbidity during
the next 12 months and calculates a score from secondary
diagnoses of admissions weighted for type of condition.
The maximum CCI score, over all admissions in the index
year for each individual patient was used for analysis, and
scores were categorised in a standard way into three
groups (0, 1–2, 3 or more) [30,32,33].
Multi-morbidity is a score of the number of chronic
diseases from the targeted conditions (see Table 1), iden-
tified from either the primary or secondary diagnoses for
each hospital admission [34,35]. We determined the
maximum multi-morbidity score over all admissions in
the index year for each individual patient.
The North Coast Connecting Care Program collected
data on patients eligible for inclusion in the Program in
mid-2010. These data included information on: whether
patients had died or moved into residential aged care fa-
cilities; GP contact details, and whether the patient was
prescribed more than five medications (polypharmacy).
We linked the hospital admissions data and the Con-
necting Care Program data to the survey data for all
patients where this link was possible. This enabled us to
compare a range of characteristics of patients in our sur-
vey group with those who did not participate in the survey,
and to generate a more comprehensive picture than had
previously been available.
IBM SPSS Statistics version 19 was used for the majo-
rity of the statistical data analysis, with SAS Version 9.3used to compute the Charlson Comorbidity Index
(CCI). Descriptive statistics, Chi-square and odds ratio
analyses were used for comparisons between categori-
cal variables. T-tests and analysis of variance or general
linear models were used for internal comparisons of
continuous survey-based variables with gender and age
groupings.
The number of admissions per patient can be viewed
as count data which although skewed often follows a
Poisson distribution. Therefore Poisson regression models
with log link were used to directly model comparisons
for numbers of admissions [36] rather than using trans-
formed scores. The log link function ensures non-
negative outcomes.
Mean length of stay (bed days) comparisons were ana-
lysed using generalised estimating equation (GEE) models
which allowed for clustering of repeated hospital admis-
sions among patients. The length of stay duration for each
patient is likely to be correlated (or non-independent) due
to patient-specific characteristics. The Gamma distribu-
tion with log link has been demonstrated to adequately
model length of stay outcomes [37,38]. These two statis-
tical approaches were used to directly model the skewness
of the data.
In addition, for median number of admissions and bed
days we used the non-parametric Wilcoxon test of ranks
for comparisons, and in doing so did not make any dis-
tributional assumptions.
Logistic regression models were used to determine
associations with frequent admissions (3) or very frequent
admissions (4+) for survey respondents. Univariate logistic
models were used to investigate the association of demo-
graphic characteristics, conditions (having CHF, COPD,
hypertension, diabetes or coronary artery disease), comor-
bidity measures and survey variables with frequent or very
frequent admissions. We decided apriori to retain the
demographic variables, gender, age (65-74/75 or older),
and the five ACS conditions in the base multivariate logis-
tic model. The Charlson Comorbidity Index was dichoto-
mised into scores of 0–2 or 3 or more, and each survey
variable was added singly to the base model in order to as-
sess the impact on frequent or very frequent admissions.
Only survey variables which remained significant in the
multivariate model were retained. Models including other
hospitalisation factors such as length of hospital stay were
also examined, but these variables did not contribute sig-




A total of 709 patients met the selection criteria but 101
(14%) died and 96 (14%) moved to aged care facilities
between being identified in early 2010 and our first mail
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ticipate in the survey 33 invited patients died before the
second reminder was sent out. 122 patients (23.8% of
those invited) consented to participate in the survey. Of
the 122 patients sent a questionnaire, 2 died before com-
pleting the questionnaire, six withdrew from the study
after consenting, and 105 patients (83.6% of the consen-
ters) completed the questionnaire, including 96 who
received a follow up phone call. Results are presented
for 102 patients as in three cases the survey was incom-
plete and hospital admissions data were unable to be
linked to survey data and these three cases were excluded
from the analysis.
Respondents were encouraged to seek help to complete
the questionnaire if necessary, but most respondents
reported completing it themselves (72%). The survey
completion rate for men (63/273=23%) was higher than
for women (39/239=16%) (p=0.060, OR=1.54, 95% CI
(0.99-2.40).
Health and social characteristics of survey respondents
The health and social characteristics of the 102 survey
respondents with linked data are summarised in Table 2.
The mean age of respondents (at survey) was 77.1
years (range 66–95 years). More than four out of five
(81%) survey respondents had a pension card and more
than one half (53%) had an income of less than $20,000
per year. Forty-one percent had no formal educational
qualifications and even though education level did not
differ statistically by gender more men (44%) than
women (37%) in the survey group had left school before
school certificate stage.
Thirty-one percent of respondents reported having no
access to a car they could drive, including 29% of those
living alone. Of the 50 respondents who said they
needed help to care for themselves, 11 (22%) did not
have either a close friend or relative who regularly cared
for them. This was significantly fewer respondents com-
pared to those who did not need help and did not have
either a close friend or relative who regularly cared for
them (26 of 52, 50%) (p=0.003).
Overall thirty-four percent of respondents lived alone
including 48% of women and 29% of men (p=0.100).
Male respondents had slightly worse social network
scores (mean=8.0, sd=1.9) than female respondents
(mean=8.6, sd=1.6) but the difference was non-
significant (p=0.089). The respondents who reported
being least socially isolated were women who lived
alone. The vast majority of respondents had at least one
telephone contact in the previous week, although 6
patients (all male) did not have any. Of the twenty five
respondents who had no time in the previous week
spent with friends or family they didn’t live with, 19
(76%) also attended no meetings, social clubs or groupswith 6 of these respondents living alone. Eight percent
of respondents reported having no one outside the home
but within one hour of travel, that they felt they could
depend on or felt close to. These eight did not live
alone.
The majority of survey respondents (68%) rated their
health as either poor or fair, in contrast to the 32% who
rated their health as good, very good or excellent. These
ratings differed significantly by gender (p=0.033), with
36% of men rating their health as poor compared to 16%
of women (p=0.026). Slightly more men (56%) than
women (39%) had more than two chronic conditions
(p=0.090). Almost one third of respondents (32%) had
experienced at least one fall in the past year. Most rated
their quality of life as good or better (53%) or fair (31%),
with only 16% giving a poor rating.
The majority of respondents (53%) had mild, moderate
or severe psychological distress (scoring over 15 on the
K10 assessment), while 31% of respondents had moderate
or severe psychological distress. Sixty percent of respon-
dents in the 65–74 age group, and 46% in the 75 or older
groups were in this category of risk but this difference was
not statistically significant. We also dichotomised age to
65–79 years and 80+ at time of survey, and found that
fewer older (80+ years) respondents had moderate psy-
chological distress than younger respondents (p=0.050).
This finding was also reflected in the continuous K10
Psychological distress score with the younger (65–79)
group scoring significantly higher (p=0.017) with a
mean of 9.6 (SD=7.6) compared to the 80+ group mean
of 5.8 (SD=5.6).
Thirty four percent of respondents used a Webster
pack (an individually-prepared blister pack of medica-
tions). Men with a Webster pack reported forgetting to
take their medications more than men without a Webster
pack (34.8% vs 16.2%; p=0.100), although the difference
was not statistically significant.
Sixty percent of survey respondents had a composite
disease self-management score less than 2, indicating
that most had reasonably good self-management. No re-
spondent indicated poor self-management (all composite
scores were less than 6).
All respondents had a general practitioner (GP).
Thirty-eight percent reported having a written plan for
looking after their long term health condition. One third
reported getting regular reminders to visit their GP.
Telephone follow-up
Ninety six of the 102 survey respondents received a
follow-up telephone call. In response to questions about
the determining factor which made them decide to go to
hospital for their most recent admission, most respon-
dents (n=67, 70%) described pain and/or breathing diffi-
culties. Eight (8%) respondents reported that anxiety (on
Table 2 Demographic, Social and Health Characteristics
of Survey Respondents (n=102)
Demographic Attributes n %
Age group (at survey) 65-79 68 67
≥80 34 33






Pension card Yes 83 81
Income (n=92) <$20,000 p.a. 49 53
Private health insurance (n=93) Yes 22 24




Car access No 32 31
Need regular help Yes 50 49
Have regular care Yes 65 64
Household composition Live Alone 35 34
Duke Social Support Index Items
– in the previous week:
Number of times spent with
friends/family you don’t live with
None 25 25
Number of times talked to
someone on the phone
None 6 6
Number of times attended
meetings, social clubs or groups
None 58 57
Number of people close by that
you can depend on
None 8 8
mean SD
Social Network score(DSSI) 8.25 1.8
Health Attributes





Falls (in last 12 months) At least 1 33 32





Psychological distress (K10) Well 48 47
Mild Disorder 22 22
Moderate Disorder 24 24
Severe Disorder 7 7
Table 2 Demographic, Social and Health Characteristics
of Survey Respondents (n=102) (Continued)
n %






Feel better so stopping
medication
3 3
Feel worse so stopping
medication
6 6
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was the determining factor that made them decide they
needed help. In twelve cases (13%) respondents’ GPs
helped them make the decision to go to hospital. Fifty
nine respondents (61%) reported they believed nothing
could have helped to keep them out of hospital at that
time. Seventeen respondents (18%) reported being “coa-
ched” to go to hospital when experiencing the specific
symptoms that triggered their most recent admission.
Suggestions that some admissions were potentially
avoidable arose in a small number of narratives. For ex-
ample, eleven respondents (12%) described an important
relationship between medication and their admission
(difficulty accessing medication, taking the wrong medi-
cation, finally getting prescribed the right medication,
not taking medication when they should have). Four
respondents (4%) reported that if they had looked after
themselves or ‘followed doctor’s orders’, then they may
not have ended up in hospital. Two (2%) reported their
admissions were due to over-extending themselves phy-
sically. One respondent, in discussing what could have
helped them at the time of their most recent admission,
reported that they had been instructed regarding breathing
exercises on their last hospital visit but had forgotten what
the exercises were upon leaving and that this had contri-
buted to their most recent admission.
Frequent admissions (3) compared to very frequent
admissions (4+)
Results of univariate and multivariate logistic regression
modelling of frequency of admission are shown in Table 3.
The demographic and disease variables were retained in
the models regardless of significance. Only significant
survey-based variables were retained in the multivariate
Table 3 Characteristics associated with frequent/very frequent admissions: survey respondents (n=102)
Univariate logistic regression Multivariate logistic regression
Variable Categories p-value OR 95% CI p-value OR 95% CI
Gender female/male 0.185 0.56 0.24 1.32 0.917 0.95 0.33 2.69
Age at survey 75+/65-74 0.779 0.89 0.40 2.01 0.825 0.89 0.32 2.46
Charlson comorbidity 3+/0-2 0.010 3.98 1.40 11.29 0.049 3.85 1.01 14.70
CHF yes/no 0.001 4.14 1.76 9.77 0.003 4.76 1.70 13.31
COPD yes/no 0.076 2.10 0.93 4.77 0.082 2.69 0.88 8.20
Hypertension yes/no 0.207 0.58 0.25 1.35 0.098 0.36 0.11 1.21
Coronary artery disease yes/no 0.605 0.80 0.35 1.84 0.322 1.79 0.57 5.69
Diabetes yes/no 0.666 1.20 0.53 2.70 0.863 1.10 0.36 3.38
Duke social network continuous 0.081 0.82 0.65 1.03 0.040 0.74 0.56 0.99
Need help with daily tasks yes/no 0.017 2.77 1.20 6.40
Only significant survey-based variables were included in the multivariate logistic model.
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(OR=3.85; 95% CI 1.01-14.7) and the Dukes network score
(OR=0.75; 95% CI 0.56-0.99) were significant associations
in the multivariate model. Having a Charlson Comorbidity
Index of 3 or more nearly quadrupled the odds of having
4 or more admissions, and a reduction of one point on the
Dukes network score increased the odds of being a very
frequent admitter by 35%. Having chronic heart failure
also increased the odds of being admitted very frequently
nearly five-fold.
Survey respondents compared to survey non-respondents
We linked the hospital admissions data and North Coast
Connecting Care Program data to the survey data for all
patients where this link was possible. This enabled us to
compare a range of factors for patients in our survey
group with those who did not participate in the survey.
Tables 4 and 5 compare this linked data for survey respon-
dents (n=102) compared to non-respondents (n=410).
Survey respondents were younger than non-respondents.
The mean age at survey was significantly older (p<0.001)
for non-respondents (81.2 years, range 66–100) by on
average 4.1 years, than the respondents (77.1, range
66–95), and a larger proportion of non-respondents
were 80 years or more (56.8% versus 33.3%).
Of the 512 patients invited 250 (48.8%) had 3 or more
of the five targeted chronic conditions and this did not
vary by respondent group. Fewer respondents reported
five or more medications (12.7%) compared to non-
respondents (21%) but this was not statistically signifi-
cant. All of the 512 patients invited to participate in the
study were registered with a GP.
The proportion of respondents and non-respondents
with four or more unplanned admissions did not vary.
The estimated mean number of unplanned admissions,
and bed days (length of stay) were significantly higher for
non-respondents than respondents, using the Poisson(p=0.032) and GEE gamma (p=0.014) models to handle
the inherent skewness of these variables. The median
number of unplanned admissions (3) did not differ signifi-
cantly between the non-respondent group and survey
group (p=0.078), however the median length of stay (num-
ber of bed days) differed significantly between groups
(p=0.040) using the non-parametric Wilcoxon test.
Primary and secondary diagnoses for respondents and
non-respondents are presented in Table 5. For both
groups, the most common primary diagnoses were coro-
nary artery disease and COPD. For primary and secondary
diagnoses combined, these conditions were again the most
frequent, together with hypertension. For patients with a
primary diagnosis of CHF, the survey non-respondent
group differed significantly, with higher mean number of
admissions (p=0.002) and higher median number of bed
days (p=0.047) from the survey respondent group. Also,
for patients with CHF as a combined primary and second-
ary diagnosis the mean number of admissions was higher
for non-respondents than for respondents (p=0.009). The
survey non-respondents had significantly higher median
bed days (p=0.040) for any ACS condition when compared
to the survey group.
One quarter (24.9%) of all unplanned emergency
admissions were for one day only. In the respondent
group, 111 admissions (26.4%) were for one day (mean
one day admission per patient of 1.09) and in the non-
respondent group 473 admissions (24.9%) were for one
day. The proportion of unplanned admissions which
were for one day was not statistically different between
the two groups (p=0.922).
Discussion
Our survey results describe an elderly rural group of
patients with multiple hospital admissions for chronic
disease. This group had high rates of comorbidity and a
large proportion entered aged care or died within the












65-79 68 66.7 177 43.2
≥80 34 33.3 233 56.8
Gender 0.056
Male 63 61.8 210 51.2






0 28 27.5 88 21.5
1-2 55 53.9 230 56.1
≥3 19 18.6 92 22.4
Number of ACS 0.942
conditions
(multi-morbidity)
1 18 17.6 67 16.3
2 34 33.3 143 34.9
3 30 29.4 132 32.2
4 17 16.7 58 14.1
5 3 2.9 10 2.4
≥5 medications 0.060
Yes 13 12.7 86 21.0





admissions 3 admissions 65 63.7 220 53.7
4+
admissions
37 36.3 190 46.3
Number of
admissions 1















4 (1–25) 4 (1–48) 0.040
1 Results from Poisson regression model :estimated means, standard errors
and p value.
2 Results of non-parametric Wilcoxon test of ranks : p values.
3 Results of GEE Gamma regression model: stimated means, standard errors
and p value.
Longman et al. BMC Health Services Research 2012, 12:373 Page 8 of 13
http://www.biomedcentral.com/1472-6963/12/373study period. The group were predominantly of lower
socio-economic status, and social isolation and psycho-
logical distress were common. Factors significantlyassociated with more frequent admission (4+ admis-
sions compared to 3 admissions) were a diagnosis of
CHF, a lower social network score i.e. respondents with
smaller social networks and with less social contact, and
a higher Charlson Comorbidity Index score. All patients
in the invited group had a GP and our results suggest
that at least from the patients’ perspectives their hos-
pital admissions were appropriate and unavoidable on
the day. Fewer than half our respondents had a written
GP care plan.
Significantly fewer of our survey respondents rated
their general health as good or better compared to the
North Coast population aged 75 and over [39] (32% vs
72% p<0.001). Generally, respondents were of low socio-
economic status which is consistent with the literature
[16,40]. Most respondents were on a pension (81%) and
this rate is significantly higher (p=0.001) than for the 65+
population in the North Coast Area Health Service area in
2009 (69%) [39]. Nearly one quarter (22%) of respondents
reported difficulty affording their medication with import-
ant implications for the treatment of their condition and
for avoiding hospital admission.
We anticipated that medication would be an important
factor in frequent hospitalisation for this group based on
the literature [41–43] and previous work by our group
[26]. One third (34%) of the invited group (n=512) were
using five or more medications (defined as ‘polyphar-
macy’ by Linjakumpu et al. [44]), the complexity of
which may lead to interactions and/or medicine mis-
management. Nearly a quarter of men reported ever
having forgotten to take their medication. Interestingly,
men with a Webster pack reported forgetting more than
men without a Webster pack (34.8% vs 16.2%). This may
be because those who were having difficulty remembering
their medications were more likely to be offered these
packs. Interventions such as the Home Medicines Review
(HMR), conducted in the community in Australia, have
been shown to be effective at reducing potentially in-
appropriate medicines in older age groups [45], which
might lead to hospitalisation. Greater access to HMR in
rural areas via GPs (particularly given this patient group
appear to have GPs) might make a contribution to im-
proving individual medication management, although ac-
cess to pharmacists in rural areas can be problematic, and
increased access to HMRs does not address the issue of af-
fordable medication. We had no evidence of the utilisation
rates of HMR in our respondents.
Social isolation was an important factor for many of our
respondents. We were not able to explore social isolation
in non-respondents as it is not routinely collected in hos-
pital admission data. One third (34%) of respondents lived
alone (more commonly women). This is significantly
higher (p=0.018) than in the general population where
25% of older people (60+) in NSW live alone [46]. The
Table 5 Diagnoses for unplanned hospital admissions for invited patients (n=512), by response status









Mean (se) Mean (SE) P
value1
Median [max] Median [max] P
value2
Primary Diagnosis
Coronary artery disease 0.97 (0.10) 0.84 (0.05) 0.193 3 [18] 3 [35] 0.339
COPD 0.84 (0.09) 0.84 (0.05) 0.929 5 [22] 5 [35] 0.466
Other Cardiovascular 0.29 (0.05) 0.31 (0.03) 0.860 6 [21] 5 [102] 0.650
Chest Pain (non-cardiac) 0.26 (0.05) 0.19 (0.02) 0.154 2 [18] 1 [43] 0.547
CHF 0.23 (0.05) 0.46 (0.03) 0.002 3 [31] 5 [57] 0.047
Diabetes 0.22 (0.05) 0.23 (0.02) 0.943 5 [38] 5 [55] 0.938
Hypertension 0.01 (0.01) 0.04 (0.01) 0.202 1 [1] 2 [7] 0.500
Influenza & Pneumonia 0.19 (0.04) 0.18 (0.02) 0.861 8 [19] 7 [30] 0.856
Other Respiratory 0.08 (0.03) 0.21 (0.02) 0.010 5 [29] 5 [38] 0.879
All other diseases 1.02 (0.10) 1.33 (0.06) 0.018 4 [36] 4 [57] 0.561
Primary and secondary diagnosis
Coronary artery disease 1.63 (0.13) 1.48 (0.06) 0.272 3 [28] 3.5 [53] 0.189
Hypertension 1.42 (0.12) 1.60 (0.06) 0.198 4 [38] 5 [102] 0.095
COPD 1.35 (0.12) 1.34 (0.06) 0.898 5 [31] 6 [57] 0.484
Diabetes 1.19 (0.11) 0.98 (0.05) 0.066 4 [38] 4 [102] 0.914
Congestive Heart failure 0.75 (0.09) 1.03 (0.05) 0.009 5 [31] 6 [57] 0.392
Any targeted ACS chronic admission (primary
or secondary)
3.68 (0.19) 3.90 (0.10) 0.293 4 [38] 4.5 [102] 0.040
1 Results from Generalised Poisson Linear model with Log link.
2 Results from non-parametric Wilcoxon test of ranks.
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http://www.biomedcentral.com/1472-6963/12/373social network scores amongst our respondents indicated
greater social isolation than in a recent study of Australian
women 70–85 years who had experienced a major illness
in the last 12 months, or who had a probable psychiatric
condition [47]. One quarter (25%) of respondents spent
no time with friends/family they didn’t live with in the
previous week. Of the 35 respondents who lived alone, six
of these (all men), had no social contact with friends/
family nor attended meetings or clubs (their median
Dukes network score was 6) in the previous week. Con-
sistent with other studies [47], the least socially isolated
respondents were women living alone. Previous work
has shown social isolation associated with poor health,
depression and loss of confidence [48]. A recent qualita-
tive study reported that fifty six out of one hundred elderly
people interviewed who presented to an Australian city
public hospital emergency department reported feeling so-
cially disconnected [49]. Our own qualitative study with a
broad range of community-based health and support ser-
vice providers suggested that social isolation was a key fac-
tor contributing to frequent and/or avoidable hospital
admissions amongst older patients with chronic disease
[26]. This is supported by the finding that among survey
respondents, greater social isolation was associated with
having more frequent admissions (4+ admissions). Thepossible complex mechanisms whereby social isolation
might contribute to admission in older rural patients with
chronic disease, for example social isolation leading
to depression leading to lack of motivation for self-
management, are discussed in our paper on this topic [50].
A number of related social factors were identified
which may be contributing to the high use of hospital
services. Nearly one third of respondents reported having
no car they could drive and of those living alone, 29% had
no car access. This has implications not only for exacer-
bating their social isolation but also for accessing services
in rural Australia where public transport is limited or
non-existent, if they have no friends or family to take
them. One in five (22%) of respondents who reported
needing regular help with daily tasks e.g. personal care,
did not have either a close friend or relative who regularly
cared for them. While these patients may have obtained
carer support from community or social services, a degree
of unmet need is likely to be present.
There are a number of community based services which
might partially ameliorate the impact of social isolation in-
cluding valuable community transport initiatives, however,
many of these services have been reduced in recent years
e.g. services which used to offer accompanied shopping
trips now only offer unaccompanied shopping [51]. These
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considerable additional barriers to accessing services,
sometimes specific to rural locations [51,52]. Increasing
this provision and access to it, may present an opportunity
to impact on social isolation which may in turn affect hos-
pital admission amongst this patient group.
Over half the respondents (53%) had mild, moderate or
severe psychological distress (scoring over 15 on the K10
assessment). With 60% of those aged 65–74 years and
46% of those 75 or older experiencing psychological dis-
tress. This is significantly higher than for the corresponding
age groups in the general Australian population (25%,
p<0.001; and 29%, p<0.001, respectively) [53]. This finding
points to possibly undiagnosed psychological distress
amongst this group. Psychological distress may contribute
to hospitalisation through poor chronic disease manage-
ment due to low incentive and energy to self-manage
[54,55]. This suggests that improved GP attention to the
mental health status of patients with chronic disease and a
history of frequent admission might be beneficial in both
diagnosing and treating mental health disorders, as well as
activating self-management [56]. However, the majority of
survey respondents rated their self-management as rea-
sonably good.
While all the study population were registered with a
GP, we had no information on the nature or frequency
of contact with their GP. Only one in three (34%) survey
respondents recalled receiving regular reminders to visit
the GP, and only 38% reported having a written care
plan. Our study population is composed of the type of
patient for whom care plans are thought to be particu-
larly beneficial. This suggests a failure of delivery of best
practice in primary care amongst this group which could
possibly be improved and warrants further exploration.
In our study population COPD and coronary artery dis-
ease were the most common primary diagnoses. A higher
Charlson Comorbidity Index score was associated with
more frequent admission, as was congestive heart failure.
Given that congestive heart failure is characterised by
progressive deterioration, frequent hospitalisation and
requires complex self-management, this is not surprising
[41]. An ethnographic study of self-management by people
with diabetes has described the difficult balancing act
required, and that capacity to self-manage was limited for
some people by their co-morbidity, psychological factors
and social capital, all issues among our population [57].
While the specifics of self-management for diabetes are
different to those for heart failure, they are similarly com-
plex, require close self-monitoring, careful attention to
diet and medications, and impose important social restric-
tions. In North Coast NSW there is a well-established and
regarded Heart Failure Program, and evidence exists de-
monstrating that programs for CHF can reduce hospitali-
sation in the short term amongst specific groups [58].However, difficulties with these kinds of programs relate
to access, particularly in rural areas, and ‘maintenance’, a
crucial factor with all chronic disease but particularly with
CHF. Programs run for a finite timeframe of a few weeks
of contact per patient, whereas many patients require
longer-term regular on-going support to sustain their mo-
tivation and capacity for modifying health behaviours (for
example monitoring fluid intake), and/or to account for
the fact that these patients often have poor short-term
memory and some dementia [51].
The high mortality amongst this group represents a
significant study challenge. In our study nearly one in
five (n= 136, 19%) patients of the initially identified 709
were known to have died within 2 and one half years
(between July 2008 and January 2011). Since the com-
mencement of the Connecting Care Program (and the
identification of our study population) the eligibility cri-
teria for the Program has been amended to identify
patients at the hospital when they are admitted rather
than retrospectively (as was the case in this cohort), to
include patients of all ages and to lower the threshold of
multiple admissions from the 3 plus used initially [59].
This will likely target patients less ill than those in the
study population we report in this paper, and may ex-
tend the scope for improving disease management and
thus reduce future potentially avoidable admissions.
Avoidability
Given the level of morbidity of respondents, and that
some patients had been “coached” to present to the
Emergency Department under particular circumstances,
it is unsurprising that the majority reported admissions
as appropriate on the day, that is, from the patient’s per-
spective the admission could not have been avoided on
that day. This highlights the difficulties of using ACS
admissions as a proxy measure for “avoidability”.
Whilst our telephone follow-up focused on appro-
priateness of admission on the day, we also obtained a
small number of unprompted narratives around potential
longer-term avoidability of admission. These included
medication issues and anxiety, and health behaviours such
as not following ‘doctors orders’ or physical over-exertion,
although no strong themes emerged from this limited
information. Future work should include an exploration
of avoidability in the weeks and months leading up to a
specific admission, and investigate the decision-making
process which leads patients to call for an ambulance
[2], to ensure the patient and clinician perspective of
potential avoidability of hospitalisation is adequately
captured.
Response rate
We anticipated that the study population would be diffi-
cult to engage in a written survey due to their age and
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consented to participate in the study, a high proportion
of consenters completed the survey questionnaire (105/122
86%) with only nine patients not responding. Two con-
senting patients died before completing the questionnaire
and six patients withdrew from the study after consenting
mainly due to deteriorating health, reinforcing our expe-
rience of this group as vulnerable and sick.
A number of mechanisms were employed to maximize
the survey response rate including personalising letters,
providing a return envelope and follow up telephone
contact [60]. We also used coloured paper and photo-
graphs of two of the research team on the front cover of
the questionnaire and anecdotal evidence from contact
with patients suggested that these two elements improved
the response.
The higher proportion of men who completed the sur-
vey is unexpected from other general household survey
research using postal questionnaires [61] but is similar
to findings from previous surveys amongst older patients
with chronic disease [62].
Limitations
Our respondents were younger, and were less sick (they
had significantly fewer unplanned admissions and
shorter stays in hospital) than non-respondents. Non-
response has previously been associated with morbi-
dity, age, and with living alone [61,62]. Although the
generalizability of our survey results to the larger study
population is limited by the low response rate and
restricted sample size, it is likely that our results offer a
conservative picture of the study population, and that
the potentially unmet needs in the respondent group
apply to the non-respondent group. We acknowledge
that the invited group were selected from the public
hospital system, thus presenting a potentially biased pic-
ture of older people with chronic conditions and a his-
tory of frequent admission. However, our understanding
is that private hospitals in the region rarely deal with
unplanned hospital admission which was the focus of
our study.
Cross-sectional surveys are limited by capturing only a
moment in time, and our understanding of causal asso-
ciations is limited by reverse causality, a feature of this
type of study design. Surveys restrict the information
respondents provide, by what they do not include, and
by nuance of interpretation by respondents. Some of
these limitations were redressed by the telephone follow
up that we conducted. As this was a preliminary study,
our intention in future work is to conduct more robust
and in-depth qualitative work with this patient group to
ensure the patient perspective is fully captured.
We assumed that the level of cognitive impairment in
our respondent group would be less than in our non-respondent group, but had no means of assessing this. If
this was the case, the implications of our work, particu-
larly for self-management (including medications manage-
ment), would be magnified amongst the non-respondent
group. Finally, a major limitation of our study was that
the small sample size of the survey respondents limited
our ability to detect any but large differences between
sub-groups.
Conclusion
This study provides a detailed description of older
patients dealing with multiple chronic conditions and a
history of frequent admission in rural Australia. While the
disease severity amongst this group likely limits opportu-
nities to reduce hospital admissions through improved
community-based care, some situations were identified in
which admission might have been avoided through greater
medication adherence and modified health behaviours.
This study also identified a number of areas of potentially
unmet need amongst this highly vulnerable population in-
cluding difficulty affording medication, difficulty in acces-
sing services in rural areas, poor medication management,
social isolation and mental health issues. Greater GP input
into care planning, education and behaviour modification
may help. Addressing these areas may have the potential
to impact on frequent hospital admission amongst this pa-
tient group.
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